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ABSTRACT
We investigated changes in district science coordinators’ understand-
ings and practices following their participation in a statewide profes-
sional development (PD). Participants included 13 male and 34
female science coordinators from 42 different school districts in
Virginia. Data included presurvey, postsurvey, and delayed postsur-
vey responses; follow-up interviews; and observations of the PD and
of science coordinators at work in their district. Results indicated that
science coordinator understandings about pedagogy and job respon-
sibilities changed following the PD and were aligned with the goals
of PD. However, coordinators’ practices following PD did not fully
reflect their understandings about pedagogy. Results suggest that PD
aligned with a situated learning framework, specifically the compo-
nents of collaboration and authentic context, supports coordinators





School districts bear the brunt of providing professional development (PD) to improve
teaching and learning (Corcoran, Fuhrman, & Belcher, 2001), spending billions of
dollars on PD for their teachers each year (Birman et al., 2007; Pianta, 2011; Wilson,
2013). PD is essential for improving in-service science teachers’ understandings and
practices in order to meet the needs of new science education reform efforts and
ultimately improve student understanding (Hewson, 2007). But any assumption that
the influence of PD on teaching, learning, and student achievement is straightforward
is a naïve assumption. The complicated nature of using PD to ultimately improve
student understanding is depicted in Figure 1.
A vast amount of research focuses on the bottom three layers of Figure 1 (Desimone,
2009; Whitworth, 2014; Yoon, Duncan, Lee, Scarloss, & Shapley, 2007); however, there is
very little research focused on the top three steps of the figure (Kennedy, 2016; Luft &
Hewson, 2014; Whitworth, Maeng, Wheeler, & Chiu, 2017). This study begins to
determine what diminishes the impact of PD as it trickles down to teachers and students
by studying how PD designed specifically for science coordinators impacts science
coordinator understandings and practices (see Figure 1).
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Effectiveness in improving teaching and learning is largely dependent on the decisions
of district administrators and instructional specialists, including science, math, and testing
coordinators (Firestone, Mangin, Martinez, & Plovsky, 2005). Furthermore, these instruc-
tional specialists play an important role in molding standards as they support teachers in
interpreting and implementing a new curriculum (Domina, Lewis, Agarwal, &
Hanselman, 2015). As countries, states, and districts adopt new standards, instructional
specialists are the administrators who work most closely with teachers (Lipsky, 1983) and
create educational policies as they work with teachers to bring these standards into
classrooms. Between 1997–1998 and 2012–2013 the number of instructional specialists
per 1,000 U.S. students doubled, and the number of districts without an instructional
specialist decreased from 20% to 7% (Domina et al., 2015). Given the influence of these
administrators on improving teaching and learning and adopting new standards, further
investigation of the specialist role and the support these individuals receive is warranted
(Luft & Hewson, 2014; Whitworth & Chiu, 2015).
In science education, researchers often identify instructional specialists as science
coordinators, science supervisors, or science specialists (Whitworth et al., 2017). For the
purposes of this study, we identify these individuals as science coordinators and define this
role as a district administrator who usually holds at least a master of education degree and
Figure 1. An illustration of the diminishing systematic impact of professional development for science
coordinators on increasing student achievement.






























is experienced in the classroom (Edmondson, Sterling, & Reid, 2012). In most districts, the
science coordinator is responsible for overseeing PD for science teachers and the devel-
opment of the science curriculum. As early as 1966 Reinisch advocated for the science
coordinator position as he identified the need for science consultants at the elementary
level. Beinsenherz and Yager (1991) asserted that a strong science supervisor has the
ability to increase the commitment to science education. As coordinators can have a
significant impact on a district’s effectiveness, it is critical for these individuals to have the
support and time necessary to fulfill this role (Beinsenherz & Yager, 1991). Yet little is
known about science coordinators, the PD they receive, and the supports they need in
their work (Kennedy, 2016; Luft & Hewson, 2014; Whitworth et al., 2017).
Thus, the current study examines PD designed specifically for science coordinators
within the context of a statewide program in a mid-Atlantic state aimed at building an
infrastructure to support sustained, intensive science teacher PD to increase student
achievement. In order to build this infrastructure, the program provided PD opportunities
for different groups of educators, including an Elementary Institute for in-service elemen-
tary teachers (Grades 4–6) and a Science Coordinator Academy (SCA). Both components
of the PD focused on problem-based learning (PBL), inquiry, and nature of science (NOS)
instruction as reforms-based practices that have been shown to increase student achieve-
ment (e.g., Akerson & Abd-El-Khalick, 2003; Duschl, Schweingruber, & Shouse, 2007;
Hmelo-Silver, 2004; National Commission on Mathematics and Science Teaching for the
21st Century, 2000; National Research Council [NRC], 1996; Stepien & Gallagher, 1993).
This study focuses on SCA, PD specifically designed for science coordinators. In the
sections that follow, the conceptual framework and literature on district science coordi-
nators and high-quality science instruction are reviewed.
Conceptual framework
Situated learning theory suggests that knowledge is created as individuals interact with
their environment to achieve a goal (McLellan, 1996). It recognizes learning as a situated
and contextualized process that occurs continuously. The individual and the context are
not separate but influence and change (or construct) each other (McLellan, 1996).
Furthermore, the context includes the physical, social, ethical, and historical norms
affecting how people interact with the objects in their environment and with one another.
McLellan (1996) identified key components of a situated learning model as reflection,
cognitive apprenticeship, collaboration, coaching, opportunities for multiple practice, and
the articulation of learning skills. Table 1 defines these components and provides strategies
for integrating these components into PD. The present investigation is the first, to our
knowledge, to explore the effectiveness of a PD program designed specifically for district
coordinators aligned with situated learning theory.
Research suggests a clear consensus regarding key characteristics of PD associated
with changes in teacher learning, classroom practices, and student achievement
(Desimone, 2009). These key characteristics include a content focus, active learning,
coherence, duration, and collective participation (e.g., Garet, Porter, Desimone, Birman,
& Yoon, 2001; Loucks-Horsley, Stiles, Mundry, Love, & Hewson, 2010). This perspec-
tive serves as the conceptual framework and aligns well with situated learning theory
(see Table 2).































The literature on science coordinators is meager. Currently, there is a need to better
understand the role of science coordinators, the support coordinators receive themselves,
coordinators’ views of PD, and areas in which coordinators need PD to support high-quality
science instruction (Kennedy, 2016; Luft & Hewson, 2014). Past research on science
coordinators (Perrine, 1984) has identified two main components as critical to supervisory
effectiveness: (a) providing teachers with content and pedagogical supports and (b) effective
communication with teachers. Perrine (1984) suggested that coordinators provide teachers
with content knowledge and respond proactively to teachers’ needs. By meeting teacher
needs, administrators in subject area supervisory positions are perceived by other stake-
holders as having a high impact on the improvement of instruction (Tracy, 1993).
Table 1. Situated learning components and strategies for implementation.
Component Definition Strategies
Reflection Students consider what they have learned
and integrate it with their own experiences.
Process time, think–share–pair, written
reflections
Cognitive apprenticeship Students participate in authentic practices in
authentic contexts.
Work with and shadow experts in the field
Collaboration Students construct their knowledge through
social interactions.
Collective problem solving, opportunity to
take on multiple roles, developing group
skills
Coaching The instructor guides student learning rather
than providing direct instruction.




Students receive repeated opportunities to
practice and develop skills.
Repeated practice of skills when learning
new content in authentic context
Articulation of learning
skills
Students articulate their thinking, knowledge,
reasoning, and problem-solving processes.
Discussions, journal writing, teaching what
they have learned





Alignment with characteristics of
effective PD
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Note. SCA = Science Coordinator Academy; PD = professional development.






























Despite this perception of coordinators, research suggests that coordinators may not
have a complete and/or accurate view of effective PD (Rogers et al., 2007); consequently,
the PD offered by coordinators may not be effective. In one study, coordinators identified
active learning, collaboration, and a content focus as important aspects of PD (Rogers et
al., 2007), but did not identify the importance of duration, collective participation, or
coherence in the design of effective PD. Thus, these definitions did not fully encompass
the characteristics of effective PD identified in the literature (e.g., Desimone, 2009;
Hewson, 2007; Loucks-Horsley et al., 2010).
Other studies suggest that the leadership provided by district-level staff is critical for
increasing student achievement (Copeland & Knapp, 2006; Honig, 2006). Because coordi-
nators can have a significant impact on a district’s effectiveness, it is important that these
individuals have the support and time necessary to fulfill this role (Beinsenherz & Yager,
1991). Thus, there is still a need to better understand the role of science coordinators, the
PD they receive, the views of PD they hold, and the areas in which they need PD to
support high-quality science instruction.
High-quality science instructional approaches
Hands-on, student-centered instructional approaches have been the focus of recent
reforms-based documents (NRC, 2012; NGSS Lead States, 2013). A plethora of PD has
focused on supporting teachers in transforming their lecture-based, teacher-centered
classrooms to active, engaging, student-centered classrooms (Duschl et al., 2007; NRC,
1996; Wilson, 2013). A variety of reforms-based instructional approaches, such as PBL,
inquiry-based instruction, and NOS, have been recommended as effective for helping
teachers create this type of classroom environment (Hmelo-Silver, 2004; NRC, 1996,
2012). We acknowledge that many instructional approaches and components can char-
acterize high-quality science instruction, but we focus on these three as the focus of the
PD under study. Within this PD, PBL was viewed as the context through which authentic
science problems could be investigated through inquiry-based and explicit NOS instruc-
tion (see Figure 2). Science coordinators need to have a solid understanding of these
approaches in order to effectively educate and support teachers in implementing these
strategies.
PBL is an approach in which students work collaboratively to research and solve a real-
world science problem (Hmelo-Silver, 2004; Sterling, 2007). Activating student interests
and addressing student needs is crucial for PBL instruction to be effective (Sterling, 2007;
Sterling & Frazier, 2006). Implementing PBL has the potential to engage students in active,
inquiry-based learning; increase achievement and content understanding; and provide an
opportunity to engage the community in student learning (Hmelo-Silver, 2004; Sterling &
Frazier, 2006; Sterling, Matkins, Frazier, & Logerwell, 2007). Teachers perceive the imple-
mentation of PBL as difficult and encounter barriers in implementation (e.g., Ertmer et al.,
2009; Fryckholm, 2004; Hmelo-Silver, 2004). Consequently, it is essential for teachers to
be supported in the process of implementing PBL. Coordinators themselves may struggle
with knowing how to guide and support teachers; receiving PD about PBL may aid them
in this endeavor.
Inquiry is an important component of science instruction that aids students in devel-
oping scientific literacy and allows them to engage in scientific practices (NGSS Lead






























States, 2013). Simply, inquiry is defined as a process in which students answer scientific
research questions through data analysis (Bell, Smetana, & Binns, 2005). In implementing
inquiry, it is important for teachers to scaffold instruction so students have opportunities
to develop the necessary skills and understandings to design and conduct investigations
(Peters, 2009). Inquiry instruction should also integrate and appropriately address instruc-
tional objectives (Luft, Bell, & Gess-Newsome, 2008). Inquiry-based learning can lead to
improvements in students’ science understandings and achievement (e.g., Bransford,
Brown, & Cocking, 2000); thus, it is considered a high-quality science instructional
approach. However, teachers often encounter barriers in their attempts to implement
inquiry in the classroom (Anderson, 2002; Keys & Bryan, 2001). Thus, supporting teachers
in implementing inquiry in the classroom and developing their understandings around
inquiry is crucial. Coordinators also need in-depth knowledge about inquiry and the skills
needed to support their teachers in the implementation of inquiry.
A vital component of scientific literacy is NOS (Bybee, 1997). NOS comprises tenets for
exploration (NGSS Lead States, 2013) and refers to science as a way of knowing. There are
a variety of views on what constitutes NOS, but some tenets are agreed on as appropriate
for kindergarten–Grade 12 teaching (e.g., Lederman, 2007; NGSS Lead States, 2013):
Scientific knowledge is based on evidence, scientific knowledge is both reliable and
tentative, scientific knowledge is based on both observations and inferences, creativity is
involved in the creation of scientific knowledge, scientific laws and theories are different
kinds of knowledge, many methods are involved in the development of scientific knowl-
edge, and scientific knowledge is subjective. Research indicates that explicit instruction
around NOS with reflective discussions may be effective in helping students develop
appropriate understandings of NOS (e.g., Abd-El-Khalick, Bell, & Lederman, 1998;
Akerson & Hanuscin, 2007). NOS instruction helps students understand the big picture
of what science is and how it works, encouraging broader reforms in science education
with the goal of high-quality science instruction (NGSS Lead States, 2013).
Figure 2. Relationship between problem-based learning, inquiry-based instruction, and nature of
science.






























Often teachers hold deficient views of NOS (e.g., Akerson, Morrison, & McDuffie, 2006;
Tsai, 2002) and struggle with integrating NOS into classroom instruction (Abd-El-
Khalick, Bell, & Lederman, 1998; Bell, Lederman, & Abd-El-Khalick, 2000). Even when
they hold complete understandings, teachers appear to have difficulty transferring their
understandings to practice (e.g., Abd-El-Khalick, Bell, & Lederman, 1998; Akerson &
Abd-El-Khalick, 2003; Trumbull, Scrano, & Bonney, 2006). Thus, it is reasonable to expect
that coordinators may also struggle with understanding NOS and have difficultly support-
ing teachers working to integrate it into their instruction.
Purpose
The lack of research presently available on district science coordinators warrants further
research on the interactions among coordinators’ understandings, PD they receive and
offer, and the role of district science coordinators. The purpose of this study was to
investigate science coordinators’ understandings and practices following their participa-
tion in SCA and to evaluate the effectiveness of SCA. Another purpose was to better
understand the role a science coordinator plays in a school district by characterizing the
support and PD provided by coordinators to teachers in their district. The following
research questions guided this study:
(1) In what ways did science coordinators’ understandings about reforms-based prac-
tices change following participation in SCA?
(2) In what ways did science coordinators perceive that their practices provided sup-
port for teachers in their districts after participating in SCA?
By exploring how science coordinators’ understandings and practices change as a result
of PD, we can begin to look at how coordinators provide support for teachers in their
district and whether the PD they provide to teachers is aligned with SCA goals and
instruction.
Methods
From within an interpretive paradigm (Erickson, 1986), an embedded concurrent mixed-
methods design (Creswell & Plano-Clark, 2011) was adopted to explore the understand-
ings and practices of science coordinators. Within this design, quantitative and qualitative
data were collected and analyzed throughout the study (see Figure 3). Descriptions of the
context and coordinators are provided, followed by the data collection and analysis
methods.
SCA
SCA occurred over 5 days and was facilitated by a team of six instructors. The 5 days were
split into a fall 3-day session and a spring 2-day follow-up. During this time coordinators
engaged in activities, presentations, and discussions moving them toward accomplishing
the stated goals (Edmondson et al., 2012, p. 7):






























(1) Learn to make improvements in leadership, teacher learning, quality teaching, and
student learning.
(2) Develop a common understanding of inquiry, NOS, and PBL.
(3) Identify aspects of effective science teaching and learning.
(4) Compare district models of creating standards-based science curricula.
(5) Investigate data sources available to use to provide a focus to improve district
science programs.
(6) Develop a science program strategic plan.
The first three goals targeted improving coordinators’ understandings of inquiry, NOS,
and PBL and how to implement these pedagogies in the classroom and in their districts.
The last three goals focused on certain job responsibilities of coordinators and improving
how coordinators understood and approached these responsibilities.
During SCA, each day began with an overview of the topics and concluded with a
coordinator-written reflection. Opportunities for collaboration, reflection, and discussion
were provided every day. Table 3 provides an overview of SCA and the corresponding
objectives. In the months between the 3-day session in the fall and the 2-day session in the
spring, coordinators worked on developing district strategic plans and engaged in reading
resources provided. SCA instructors provided feedback to coordinators during this time
and were available as needed. Instructors also provided coordinators with electronic access
to all of the resources they used during SCA.
Figure 3. Research design.
Table 3. Overview of the Science Coordinator Academy.


























Strategic planning (6) Nature of science
(2, 3)
Inquiry (2, 3)




Note. Corresponding objectives are in parentheses.































Participants in this study included 47 individuals from the first three cohorts of SCA (see
Table 4). Participants were from 42 different school districts in a mid-Atlantic state and
ranged in age from 30 to 58 years. Participants’ reported ethnicities were Asian (n = 1),
African American (n = 5), and Caucasian (n = 41). All participants were in leadership
positions in their respective school divisions, and 70% had experience leading science PD.
Participants’ administrative and/or supervision experience ranged from no experience to
13 years, and participants indicated that they had never attended PD designed specifically
for science coordinators before.
Data collection
Data collection included surveys, interviews, and observations. This variety of data allowed
for triangulation. Face and content validity for all surveys and interview protocols were
supported through review by a panel of three experts in science education, evaluation, and
measurement. All instruments underwent revision following each round of review until no
further changes were needed.
SCA perceptions surveys
The purpose of the presurveys, postsurveys, and delayed postsurveys was to elicit coordi-
nators’ perceptions of their ability to evaluate and implement PD associated with PBL,
NOS, and inquiry science instruction. The survey contained 14 Likert scale items and was
administered as a presurvey, postsurvey, and delayed postsurvey (see Supplemental
Material). The Likert scale ranged from 1 (not very proficient) to 5 (highly proficient).
Nine of the 14 items assessed coordinators’ understanding of and capacity to evaluate and
implement PD associated with PBL, NOS, and inquiry science instruction. The other five
Likert scale items assessed coordinators’ proficiency in supporting research-based and
standards-based science instruction, using data to improve district science programs, and






Bachelor of arts or bachelor of science 4 (9)
Master of education or master of science 27 (57)
Doctor of education or doctor of philosophy in progress 7 (15)
Doctor of education or doctor of philosophy 9 (19)
Current position
District science coordinator or specialist 30 (64)







aPrincipals, central office administrators, beginning teacher advisors, department chair.






























developing a strategic plan for science education. The postsurvey was administered at the
end of SCA; it contained four additional open-ended questions designed to elicit coordi-
nators’ perceptions of the quality of the SCA experience (see Supplemental Material). The
pre- and post-SCA perceptions surveys were completed by 94% of coordinators.
One year after attending SCA, coordinators completed the delayed postsurvey on
perceptions; 85% of coordinators responded. Overall, 83% completed all three surveys.
In addition to the 14 Likert scale items on the pre-/postsurveys, the delayed postsurvey
also included eight open-ended questions designed to elicit coordinators’ perceptions of
the effectiveness of SCA. It also ascertained perceptions of coordinators’ experience a year
later and how coordinators incorporated aspects of SCA into their practice (see
Supplemental Material). Furthermore, it addressed how coordinators implemented con-
cepts learned during SCA in their districts.
Delayed post-SCA interviews
Following the initial analysis of the delayed post-SCA survey, 13 coordinators (28%) were
purposefully selected to participate in a follow-up semistructured interview about their
experiences during and following the academy (see Supplemental Material). Coordinators
were selected based on their responses to the delayed postsurvey: low, medium, high, and
no-change coordinators were selected. The interview protocol provided insight into how
or whether coordinators utilized the training they received at SCA. The interviews lasted
approximately 1 hr. Interviews were tape recorded and transcribed, and initial inferences
and interpretations were added.
Observations
Four days (32 hr) of observations occurred during SCA and served to characterize
activities coordinators participated in during SCA. Observations were made of activities,
coordinators’ engagement with the material, methods used by instructors to deliver
instruction, the presence of characteristics of effective PD, and components of the situated
learning model.
Observations were also conducted to determine how coordinators planned for and
implemented PD. These included an 8-hr PD conference four coordinators collaboratively
planned for elementary teachers in the region. A final observation occurred at the district
office of one coordinator in which 5 hr of one coordinator’s work was observed.
Observation field notes captured descriptions of the PD provided, interactions between
the coordinator and others, and commentary provided by the coordinator about her
thoughts and decision-making process. Aspects of the situated learning model and
characteristics of effective PD were also noted. Transcription and initial analysis of field
notes occurred within 2 days of the original observations.
Data analysis
Data from each coordinator’s presurvey, postsurvey, and delayed post-SCA perceptions
survey were analyzed using a repeated measures design in order to allow each coordinator
to serve as his or her own control. An aggregate summed score of three survey items
(Questions 2, 3, and 4), PBL (Questions 8, 9, and 10), and NOS (Questions 5, 6, and 7) was
calculated for each coordinator. Other items analyzed included coordinators’ perceptions of






























their ability to support high-quality research-based science instruction and to develop a
strategic plan for their respective districts. The data were assumed to follow an additive
model (i.e., scores for each coordinator were assumed to have the same trend over the three
time points). Follow-up nonorthogonal simple contrasts were used to determine whether the
scores received on the presurvey differed significantly from the scores received on the
postsurveys and delayed postsurveys. Alpha slippage was controlled for through the use of a
Bonferroni adjustment (i.e., both contrasts were evaluated at a per-comparison alpha rate of
.05/2 = .025). To determine whether the F statistics were properly distributed, we also assessed
the homogeneity of difference in score variances (i.e., sphericity).
A two-step analytic induction approach was used to analyze the qualitative data
(Erickson, 1986) in this interpretive study. First, all qualitative data were repeatedly read
and holistically examined in order to inductively develop assertions. As part of this
process definitions of inquiry, NOS, and PBL were assessed using a rubric for naïve,
partial, or complete understanding. Seven initial assertions were generated through this
process. The second data analysis step involved searching for confirming and disconfirm-
ing evidence to warrant the assertions. The initial assertions were revised in light of these
data, resulting in three assertions well supported by the entirety of the data. Evidence to
support these three assertions is presented in the form of quotes, vignettes, and observa-
tional notes. The generation and refining of assertions was completed through collabora-
tion and discussion with a group of science educational researchers familiar with the
context and data. This process improved the reliability of the findings .
Potential threats to the validity of the design were addressed throughout the study
(Creswell & Plano-Clark, 2011). During the data collection, qualitative and quantitative
data were collected from the same population and contradictory results were explored.
Multiple data sources were used in the study as suggested by Erickson (1986), including
surveys, observations, and interviews.
Results
The purpose of this study was twofold. First, we sought to assess how science coordina-
tors’ understandings did or did not change following their participation in SCA. Second,
we aimed to characterize the practices of coordinators and how these practices aligned or
did not align with the goals of SCA. An overview of the quantitative results is presented
first. These results are then integrated with three assertions related to coordinators’
understandings and practices generated through analytic induction. Figure 4 depicts
how the assertions are related to the research questions and summarizes each assertion.
Then, in the sections that follow, each is discussed in detail with vignettes and supporting
examples from the data.
Changes following participation in SCA
Results suggested that attending SCA improved coordinators’ perceptions of their profi-
ciency and understanding of their ability to develop PD for and to evaluate teachers’
implementation of PBL, inquiry, and NOS. There were also improvements in their
capacity to improve science instruction and to develop a strategic plan for science
instruction. Furthermore, the results indicated that these improvements were maintained






























a year following their attendance (see Table 5). These results are discussed in greater detail
in relationship to the relevant assertions they support.
Assertion 1: Science coordinators’ understandings about pedagogy changed and were
aligned with SCA goals
SCA had three goals targeted at improving coordinators’ understanding of and ability to
identify and evaluate new types of pedagogy: (a) learning to make improvements in
leadership, teacher learning, quality teaching, and student learning; (b) developing a
common understanding of inquiry, NOS, and PBL; and (c) identifying aspects of effective
science teaching and learning. As part of SCA, coordinators explored inquiry, NOS, and
PBL definitions; participated in activities modeling these pedagogies; and discussed how to
identify and evaluate these practices in the classroom (SCA Observations 2, 3, and 5).
Coordinators’ understandings about inquiry, NOS, and PBL improved and aligned with
SCA goals after they participated. These changes are discussed in detail below.
Inquiry. Prior to attending SCA, coordinators had a wide range of definitions for inquiry.
On the pre-SCA surveys some coordinators (n = 5/47) simply said “I don’t know.” Others,
like James, defined inquiry as “teaching through having the students do hands-on activities
where they learn the science concepts by activities reinforced with lecture, discussion,
vocabulary, etc.” Drake defined it as follows: “Inquiry instruction is a student centered
Figure 4. Relationship of the research questions to the assertions developed. SCA = Science
Coordinator Academy.










Pre 3.15 (1.01) 9.33 (3.12) 8.14 (2.49) 8.87 (2.93) 2.38 (1.09)
Post 3.82 (0.85)* 11.90 (2.31)* 10.99 (2.57)* 11.51 (2.41)* 3.76 (0.96)*
Delayed post 3.89 (0.82) 12.33 (2.14) 11.31 (2.47) 11.97 (2.64) 3.90 (0.85)
Note. Data are M (SD).
aIndicates a scale from 1 to 5. bIndicates an aggregate score of three items with a total possible score of 5–15 points.
* p < .001.






























strategy that allows the questions that the students generate to guide the lessons and
activities.” None of these definitions aligned with the definition used in SCA: “Students
ask questions, collect, and analyze data and use evidence to solve problems.” However,
following SCA, the majority of coordinators’ (n = 41/44) definitions were improved, as
exemplified by Chloe’s definition: “Inquiry instruction allows students to develop ques-
tions and design experiments to test those ideas.”
These results are further substantiated by the statistical results obtained for the items
assessing coordinators’ perceptions of their ability to identify, evaluate, and enhance
teachers’ science instruction. The mean score for coordinators’ perceptions of their ability
to identify, evaluate, and enhance teachers’ inquiry instruction was statistically significant,
F(1.82, 68.98) = 38.61, p < .001. Follow-up nonorthogonal contrasts evidenced a signifi-
cant increase in scores from the presurvey (M = 9.33) to the postsurvey (M = 11.90), F(1,
38) = 14.75, p < .001. However, there was no significant change from the postsurvey to the
delayed postsurvey (M = 12.33), F(1, 38) = 2.28, p = .139.1, 2
NOS. Prior to attending SCA, coordinators had varied definitions for NOS on the pre-
SCA surveys. Some coordinators left the question blank (n = 6/47) or said “I don’t know”
(n = 7/47). Some (n = 15/47) appeared to have no prior experience with NOS and held a
naïve understanding, as evidenced by Sierra’s answer: “Not real sure what is being asked. I
can guess that it is instruction where students are actively involved in the learning
process.” Still, others, like Matt, had partially aligned (n = 17/47) views: “A method
used to develop ideas about the world by way of observing, thinking, experimenting,
and validating.” Only two (n = 2/47) had complete understandings of NOS prior to
attending SCA.
The majority of coordinators (n = 36/44) had complete definitions of NOS following
SCA (post-SCA surveys). After SCA, some coordinators (n = 8/44), like Brenda, still
maintained a view of NOS that was naïve or partially aligned with the PD: “Science
instruction involves many and layered levels of engagement between and among students
and teacher/facilitator. There are opportunities for direct instruction, facilitation, open-
ended, convergent, and problem solving. Inquiry is the driving force behind good science
instruction.” This response does not address the key tenets of NOS. However, those
coordinators with a complete understanding following SCA were similar to Chloe, who
stated,
NOS encompasses 7 key components dealing with what science is (and isn’t) and what
scientists do. Instruction should be interwoven into the content and not dealt with as a
stand-alone. Teachers need to move away from “the” scientific method and need to empha-
size the test ability and changing nature of scientific knowledge.
Significant differences between pre- and postsurvey items suggested that coordinators felt
proficient and confident in identifying, evaluating, and enhancing NOS instruction. The
mean score for coordinators’ perceptions of their ability to identify, evaluate, and enhance
teachers’ NOS instruction was statistically significant, F(2, 76) = 38.63, p < .001. Follow-up
nonorthogonal contrasts showed that there was a significant increase in scores from the
presurvey (M = 8.14) to the postsurvey (M = 10.99), F(1, 38) = 46.70, p < .001. However,
there was not a significant change in scores from the postsurvey to the delayed postsurvey
(M = 11.31), F(1, 38) = 0.757, p = .390. This indicates that participants’ understandings of






























NOS improved from the presurvey to the postsurvey and that these changes were main-
tained a year after their attendance.3,4
PBL. Before they attended SCA, coordinators’ definitions of PBL on the pre-SCA surveys
appeared to indicate partial understandings (n = 41/47) of the SCA definition: “Students
solving a problem with multiple solutions like a scientist would in an authentic context,
where both the problem and context are meaningful to students.” Jossi’s PBL definition
was representative of how coordinators responded:
Problem-based learning is learning that takes place while investigating a problem related to a
particular content area. It requires the learner to navigate through the scientific process while
applying what was learned previously and discovering new knowledge in an effort to solve a
real-world problem.
Another common answer was similar to Janet’s response: “Problem based learning is
where students learn content through solving problems. Investigating the application of
the content in real world situations.” After attending SCA, participants moved from
partial understanding to a more complete understanding (n = 37/44) of PBL by being
able to describe the planning process and goal of PBL in their definitions.
These results were supported further by the quantitative results. The difference between
the mean scores for coordinators’ perceptions of their ability to identify, evaluate, and
enhance teachers’ PBL instruction was statistically significant, F(1.79, 68.35) = 29.66, p <
.001. Follow-up nonorthogonal contrasts indicated that there was a significant increase in
scores from the presurvey (M = 8.87) to the postsurvey (M = 11.51), F(1, 38) = 36.53, p <
.001. However, there were no significant changes in scores from the postsurvey to the
delayed postsurvey (M = 11.97), F(1, 38) = 1.74, p = .195.5,6
Assertion 2: Science coordinators’ understandings about their job responsibilities
changed and were aligned with SCA goals
SCA had three goals targeted at improving coordinators’ understanding about their job
responsibilities: comparing district models of creating standards-based curriculum to
support science instruction, investigating how to use data sources to improve district
programs, and developing a science program strategic plan. As part of SCA, coordinators
learned about and practiced aligning curriculum to support science instruction, practiced
using data to inform PD and identify needs within their programs, and worked toward
developing a strategic plan (SCA Observations 1, 2, 3, 4, and 5). Coordinators’ under-
standings about using data and developing a strategic plan were improved after they
attended SCA and are discussed in more detail below.
Supporting science instruction. As expected, prior to attending SCA, coordinators were
confident in their understandings of and ability to support high-quality science instruc-
tion. Quantitative data supported these findings. The difference in the mean scores for
coordinators’ perceptions of their ability to support high-quality, research-based science
instruction was statistically significant, F(2, 76) = 14.18, p < .001. Follow-up nonorthogo-
nal contrasts indicated that there was a significant increase in scores from the presurvey
(M = 3.15) to the postsurvey (M = 3.82), F(1, 38) = 14.75, p < .001. However, there was no
significant change from the postsurvey to the delayed postsurvey (M = 3.89), F(1, 38) =






























0.328, p = .570. This suggests that coordinators perceived that their ability to support
science instruction was improved by attending SCA and was maintained a year later.7
Using data to improve instruction. During SCA, implementers delivered instruction
about various types of data coordinators could use to improve science instruction (SCA
Observations 2, 3, and 5). Coordinators had multiple opportunities to practice analyzing
data to evaluate teacher performance, investigate the alignment of the curriculum, and
inform the design of their strategic plans. Coordinators identified this aspect of SCA as
one of the most valuable. Coordinators appeared to understand the importance of using
data to support science instruction, as also indicated in the statistical results.
The change in the mean scores for coordinators’ perceptions of their ability to use data
to improve instruction was found to be statistically significant, F(2, 76) = 20.44, p < .001.
Follow-up nonorthogonal contrasts evidenced a significant increase in scores from the
presurvey (M = 3.19) to the postsurvey (M = 4.10), F(1, 38) = 38.45, p < .001. However,
there was no significant change from the postsurvey to the delayed postsurvey (M = 4.02),
F(1, 38) = 0.268, p = .608.8,9
Developing a strategic plan. Coordinators received instruction on and were provided
with examples of how to develop a strategic plan during SCA (SCA Observations 3, 4, and
5). Coordinators worked on a rough draft and solicited feedback from peers and SCA
leaders. Instruction on the development of a strategic plan resulted in coordinators
understanding its necessity and taking steps to implement one (surveys and interviews).
The majority of coordinators discussed some aspect of a strategic plan when asked how
they have used what they learned at SCA in surveys and interviews. For example, Diane
wrote, “It has helped me understand the need for a division-level set of goals for science
instruction.” Marie answered, “The information shared has helped me strengthen some
areas such as writing a strategic plan for my district.” Another science coordinator, Bob,
answered, “The model strategic plan: this way of thinking gave me a jumping-off point in
developing a similar model within my own school district.” When interviewed, Bob
expanded on his survey response:
Being able to sit down with a sample strategic plan. One of the implementers brought a
sample strategic plan from his work in a district so that we could use that as a jumping-off
point.. . . We don’t often have folks sitting and thinking about that level of strategy when
thinking about the programs we offer. So just being able to have that and the model and other
folks to collaborate with in terms of their ideas, what strategies they’re taking on to meet their
goals. I think that that was really powerful for me. (Delayed post-SCA interview)
Coordinators valued the instruction on strategic planning at SCA and understood its
importance. The insight provided by implementers who had previously served as coordi-
nators and the opportunity to collaborate and work with others aided coordinators in
creating a strategic plan and understanding its importance. These responses suggest that
cognitive apprenticeship, collaboration, active learning, coherence, and collective partici-
pation were perceived by coordinators as effective characteristics of SCA.
Statistical results from coordinators on strategic planning supported these qualitative
results. The difference between the mean scores for coordinators’ perceptions of their
ability to develop a strategic plan for their respective districts was found to be statistically






























significant, F(2, 76) = 50.74, p < .001.10 Follow-up nonorthogonal contrasts indicated that
there was a significant increase in scores from the presurvey (M = 2.38) to the postsurvey
(M = 3.76), F(1, 38) = 51.44, p < .001. However, there was no significant change in scores
from the postsurvey to the delayed postsurvey (M = 3.90), F(1, 38) = 0.802, p = .376.11 The
significant difference found in pre- to postsurvey scores for coordinators’ perceptions of
their ability to develop a strategic plan is evidence of coordinators’ ability to put into
practice what they learned. Furthermore, the statistical results revealed that there was no
reversion from the postsurvey to the delayed postsurvey. This suggests not only that
coordinators believed that strategic plans were important but also that this change was
retained a year after the PD.
Assertion 3: Science coordinators’ practices did not fully reflect their understandings
Coordinators made improvements in inquiry, NOS, and PBL understandings; using data
to improve instruction; and developing a strategic plan. However, their practices did not
fully reflect their new understandings for all SCA goals. Coordinators’ practices reflected
their understandings of inquiry, using data to improve instruction, and developing a
strategic plan. However, their practices did not fully reflect their understandings of NOS
and PBL.
Inquiry. All coordinators valued the instruction on inquiry and mentioned it in surveys
and interviews as one of the components they used with their teachers in PD. In her
delayed postsurvey, Helen wrote the following:
I really liked learning about the definitions of inquiry vs. hands-on science vs. problem-based
learning. We tend to use them as synonyms, but they are very different things. A good science
program has components of all of these things, and the method of instruction should support
the content.
This statement was representative of what coordinators wrote about the value of inquiry.
Similarly, Ann indicated that she incorporated inquiry into her PD:
. . . inquiry was implemented with my teachers that when we had PD days this past year, in
fact I called in, that’s another benefit of the Academy, I called in Amy [academy instructor] to
assist me presenting those two concepts.. . . Part of my strategy was to take that and make sure
we all got on the same page as far as what those terms mean. And also hands-on science,
teachers have a lot of misconceptions about what that meant as well. (Delayed post-SCA
interview)
As a result of her participation in SCA, Ann developed and implemented PD focused on
inquiry and hands-on instruction at the beginning of the school year. She also asked an
SCA instructor to assist and provide her with support in implementing this PD. Ann’s
access to and utilization of help from a PD implementer demonstrates how ongoing
coaching was invaluable in promoting positive outcomes.
Coordinators were first introduced to inquiry during SCA through discussions of why
inquiry is such an important topic in science education. SCA implementers also intro-
duced the levels of inquiry, and coordinators participated in a hands-on, inquiry activity
called the Rusty Nail Lab (SCA Observation 2). Following this activity, coordinators
discussed the need to scaffold inquiry for teachers and students and how they might do
this type of PD for their teachers. Throughout SCA, inquiry was revisited and






























implementers emphasized how important inquiry is to increasing student engagement and
achievement. The SCA approach to inquiry was highly contextualized and encouraged
coordinators to think about how they would implement PD for their teachers. This may
have contributed to the transfer of learning to practice that coordinators appeared to
experience.
Furthermore, coordinators discussed how they utilized the resources provided by SCA
to help implement PD for teachers. One representative example was described by Ken in
his delayed postsurvey:
I used a lot of the strategies from the Academy. It was integrated in the PD workshops that
were provided to all science teachers, both new and veteran. I also modified the PowerPoint™
materials [about inquiry] from the SCA and shared it with teachers and other administrators
in our district. The handouts were very helpful, too. Those were given to new teachers.
Other coordinators had similar responses and found the resources provided by SCA to be
helpful in providing instruction to teachers on inquiry. Also, the materials provided by
SCA for inquiry were relevant and contextualized for how coordinators would use the
materials. The use of these materials is further evidence of transfer of learning.
NOS. Coordinators’ understandings of NOS improved after they attended SCA, but this
was not fully reflected in their practices. NOS was not consistently mentioned as an area in
which coordinators provided PD for teachers, nor was it observed. When Diane was asked
about her intention to address NOS in her practice, she said, “Um, uh, I don’t have that
firmed up in my head on an approach for that” (post-SCA interview). Alex said, “Yeah, I
think certainly with the curriculum changes coming. I mean, the state SOL [standards of
learning] changes, but ours will be not next year, but the following year” (post-SCA
interview). Alex was in the process of providing inquiry PD to his teachers and did not
have an explicit plan for how he would implement NOS. This was representative of
coordinators’ response to implementing NOS. Many had the intention to implement
NOS, but there was little evidence that it was actually being implemented.
During SCA, NOS was introduced through a card sort in which coordinators sorted
statements about NOS and then discussed their piles with partners (SCA Observation 2).
Implementers then introduced the tenets of NOS, how coordinators might evaluate NOS
in the classroom, and the importance of instruction around NOS being explicit. SCA
introduced the topic but did not contextualize the instruction on NOS for coordinators
who would be delivering NOS PD. It may be that the resources and/or instruction for
NOS were less relevant and contextualized. It may also be that inquiry was perceived as
being a more pertinent topic to cover with teachers than NOS.
PBL. Similar to NOS, coordinators’ understandings of PBL improved after they attended
SCA, but this was not reflected in their practices. When asked about her experience with
PBL at SCA, Lisa said, “I think that problem-based learning needed to be, actually talked
about a lot more. I felt like that was just given cursory attention” (post-SCA interview). In
general, coordinators did not mention PBL as an area in which they did PD for their
teachers. Lisa’s experience with the PBL session at SCA indicated the need for more time
(duration) to be spent on this topic in order for coordinators to have a rationale for
transferring this topic to their practice.






























PBL instruction during SCA began with coordinators participating in a Duck Lab (SCA
Observation 2). This activity allowed coordinators to experience a shortened version of a
PBL unit. Coordinators completed one activity and then discussed other supporting
activities for the PBL unit. Coordinators also discussed the use of question maps and
provided examples of past PBL units. The instruction on this topic did not provide
coordinators with an authentic context in which to learn about how to provide PBL PD.
Coordinators did not experience the whole unit, nor did they experience it as they might
have used it in PD with teachers. This may have impacted coordinators’ ability to transfer
their PBL understandings to practice.
Using data to improve instruction. Results indicated that coordinators’ understanding of
using data to improve instruction improved after they attended SCA. These understand-
ings were also reflected clearly in their practice. For example, Beth described using data to
inform what type of PD she would offer and using state assessment data to inform
benchmark assessments for the district. Ann explained how she was currently implement-
ing what she had learned about using data in the district:
We’ve done a lot with the teacher evaluation process that’s come up from the state and we’re
looking very closely at how to help teachers monitor student growth in their classroom.
Instead of just making sure that they deliver the instruction but also how are those students
growing as a result of your delivery . . . we’re actually gonna teach the teachers how to collect
the data on their own students, where the greatest need is and move forward with that.
(Delayed post-SCA interview)
Coordinators used data to inform their practice in a variety of ways: to inform PD needs,
to design benchmark tests, to help teachers think about how to collect their own data for
the teacher evaluation process, and to help schools identify science content areas in which
they needed to grow. The contextualized nature of SCA and the opportunities for practice
allowed coordinators to be able to transfer these understandings to their daily practice.
Developing a strategic plan. Coordinators had a clear understanding of the importance of
developing a strategic plan after participating in SCA. Not only did coordinators value the
time to work on strategic plans, they also continued developing and implementing them
upon returning to their districts. When asked about her use of the strategic plan instruc-
tion from SCA on her delayed postsurvey Beth answered,
One of the things that we did, we really looked at our plan for science. We didn’t have a solid
plan in place—for any of the content areas—but, when I brought that information back one of
my goals was to make sure that we had a science plan, a plan for science, a five-year plan. And
currently we are in the middle of working on all of the different content at the same time.
Beth clearly identified the need for a 5-year strategic plan for science for her district and
made it one of her personal goals to develop one. She also brought back to her district
what she had learned about the process of developing a strategic plan to share with other
content coordinators in her district and, at the time of the study, was in the process of
developing the plan to be implemented. This suggested that coordinators were transferring
what they learned at SCA to their practice within the district.
For example, all of the interviewed coordinators except Carrie were in the process of
developing or implementing a strategic plan. The presence of a division-wide strategic






























plan under development in Carrie’s district eliminated the need for her to develop her
own strategic plan. However, it was evident that other coordinators valued and imple-
mented the instruction on strategic planning in their practice.
Discussion
This study investigated the ways in which coordinators’ understandings and practices
changed following their participation in SCA. Coordinators’ understandings and most of
the targeted practices changed following participation in the PD, and these changes were
maintained a year after SCA. There were clear connections between the situated learning
model and the incorporation of the characteristics of effective PD in SCA. Coordinators
changed their understandings and most of the targeted practices, and these changes were
maintained a year after SCA. The results of this study suggest that PD aligned with
McLellan’s (1996) model for situated learning may encourage the transfer of learning
from PD to the practices of district coordinators.
Coordinators valued instruction on inquiry during SCA and understood that it was an
appropriate method for teaching science. Furthermore, coordinators also transferred their
learning to practice by implementing PD on inquiry within their districts. In PD coordi-
nators provided to teachers, they emphasized inquiry, consistent with the goals and
instruction of SCA. The active learning opportunities provided by SCA and the relevancy
of the resources may have enhanced this transfer of learning. These findings suggest that
providing instruction in multiple contexts and utilizing multiple, broad examples may
facilitate the transfer of students’ knowledge to new settings (Bransford et al., 2000). This
extends previous research by applying it to adult learning transfer rather than student
learning transfer (Bransford et al., 2000; Engle, Lam, Meyer, & Nix, 2012).
These findings also support Perrine’s (1984) finding that two of the most important
components of the coordinator role are providing teachers with content and pedagogical
supports and engaging in effective communication with teachers. However, more work is
needed to understand how coordinators implemented PD for teachers. It is unclear
whether PD was implemented exactly as it was presented in SCA or whether implementa-
tion was modified in some way. It is also unclear whether PD was implemented utilizing
the characteristics of effective PD. During SCA, coordinators were provided with resources
on how to do effective PD, but there was no explicit instruction around this topic. Thus, it
may be unrealistic to expect coordinators to incorporate characteristics of effective PD
into their own practice. Regardless, it is evident that coordinators implemented PD to
educate teachers about inquiry aligned with SCA’s inquiry definition.
In contrast to the way in which coordinators’ practices fully reflected their understand-
ings of inquiry, science coordinators’ practices did not fully reflect their understandings of
NOS and PBL. Coordinators did not appear to transfer their NOS and PBL understandings
to practice. As evidenced by observations of SCA, it may be that PD around NOS and PBL
was not contextualized enough for coordinators to transfer their understandings to practice.
It is also possible that because it was not as contextualized, PD around these topics did not
provide participants with an adequate rationale for integrating these abstract and complex
pedagogies into their limited PD time with teachers. The implementers introduced these
topics but did not contextualize how this type of PD might be implemented for teachers.






























These findings suggest that there may not have been a sufficient mixture of general
principles and specific examples in the PD (Bransford et al., 2000).
Furthermore, these results may suggest the need for there to be more time spent on
these topics during SCA in order for transfer to occur. During SCA, very little time was
spent on NOS and PBL; thus, more in-depth time on the topic may have allowed the
implementers to contextualize these topics more effectively for coordinators. In addition,
SCA did not take a process skills–based approach to teaching NOS as suggested by
Matkins and Bell (2007) and Mulvey (2012). Utilizing a process skills–based approach
with in-service teachers, Mulvey found that teachers substantially improved their NOS
understandings and, more important, were teaching NOS regularly in their classrooms. It
may be that using a more process skills–based approach to NOS PD sessions facilitates
changes in science coordinator practices around this topic.
SCA provided a social context for coordinators to engage in active learning with a clear
content focus and to develop and create a product directly related to their everyday practice.
Coordinators had opportunities to analyze data and collaborate on their strategic plans with
other coordinators on multiple occasions and to receive feedback from instructors. The
evidence clearly indicated that as a result of these practices coordinators understood the
importance of a strategic plan and changed their practices by developing and/or implement-
ing one. Results also indicated that coordinators used data to improve science instruction
and to guide the content of their strategic plans. This suggests that including active learning
(Garet et al., 2001), a content focus (Birman, Desimone, Porter, & Garet, 2000; Cohen &
Hill, 1998; Kennedy, 1999), and collaboration (Birman et al., 2000; Borko, 2004) in PD may
be important for affecting changes in coordinators’ practices.
The incorporation of two situated learning components, collaboration and an authentic
context, into SCA appears to have had the greatest bearing on whether coordinators
transferred their learning to practice. Similarly, Bell, Maeng, and Binns (2013) identified
collaboration and an authentic context as key components in supporting preservice
teachers in integrating technology. Bell, Maeng, and Binns (2013) also suggested cognitive
apprenticeship, coaching, and multiple opportunities for practice as important in prepar-
ing preservice science teachers for technology use. These components were also integrated
into SCA; however, coordinators did not appear to benefit from these components as
much as the preservice teachers. Coordinators, in contrast to preservice teachers, have
more knowledge and teaching and learning experience; thus, the need for cognitive
apprenticeship, coaching, and multiple opportunities for practice during PD may be less
than for preservice teachers. The specific components of situated learning important in the
transfer of learning as a result of PD may vary depending on the audience.
Implications
To our knowledge, this is the first study investigating how science coordinators are
supported and how they in turn support teachers in PD following a PD program designed
specifically for science coordinators. The emphasis placed on an authentic learning
environment within a social context, as aligned with situated learning, by SCA promoted
changes in the understandings and some practices of coordinators. This indicates that the
relationship between the situated learning model, characteristics of effective PD, and the
activities of SCA may be appropriate in designing PD for coordinators. The present study






























also extends previous investigations (Madrazo & Hounshell, 1987; Perrine, 1984; Tracy,
1993) in that it provides a clearer picture of the types of support coordinators provide to
teachers as well as the methods coordinators use to provide that support.
These results warrant further study to determine how well aligned science coordinators’
implementation of PD for teachers is with SCA’s goals and instruction and with char-
acteristics of effective PD. If coordinators implement PD that does not incorporate aspects
of effective PD, then changes in teacher learning, classroom practices, and student
achievement may not be evident, as suggested by Desimone (2009) and Firestone et al.
(2005). These results plainly point to how difficult and complex it is to implement effective
PD to improve individuals’ understandings and practice, let alone improve teacher and
student understandings. Although SCA improved coordinators’ understandings, their
subsequent practices did not fully reflect their understandings. Ideally, we would expect
coordinators’ practices to then impact teacher understandings and practices, but realisti-
cally there will also be barriers. The complicated nature of PD depicted in Figure 1
indicates the importance of studying all layers of PD. Future research should focus on
gaining a deeper understanding of these mediating factors and seek out how to keep these
factors from becoming barriers.
Although Goldberg (1970) advocated the need for science supervisors to be educated
and trained and suggested a formal program, few formal or informal educational oppor-
tunities for coordinators exist today. SCA is one of the few, if not only, opportunities
designed specifically for new coordinators. It provided situated PD and was characterized
by components of effective PD. Specifically, it incorporated collaborative, social, contex-
tualized, authentic, active learning experiences with a clear content focus in order to
facilitate the transfer of learning to practice following PD. The effective model of PD for
science coordinators explored in this study is one that states and districts can emulate to
support their supporters.
Notes
1. Mauchly’s chi-square approximation revealed that sphericity was violated, χ2(2) = 6.02, p =
.049. Therefore, degrees of freedom were corrected using Huynh-Feldt estimates of sphericity
(ε = .91). Tukey’s test of additivity was violated, F(2, 75) = 7.85, p = .006.
2. Omega squared indicated that 34% of the variance in scores for inquiry was attributable to the
times when scores were evaluated, which suggests that coordinators believed that inquiry was
an appropriate method of teaching science and maintained this belief a year later.
3. Mauchly’s chi-square approximation confirmed that sphericity was obtained, χ2(2) = 0.980, p
= .68. Tukey’s test of additivity revealed that the data followed an additive model, F(2, 75) =
0.147, p = .70.
4. Omega squared indicated that 36% of the variance in coordinators’ scores for NOS was
attributable to the timing of the surveys.
5. For PBL, Mauchly’s chi-square approximation revealed that sphericity was violated, χ2(2) =
6.45, p = .040. Therefore, degrees of freedom were corrected using Huynh-Feldt estimates of
sphericity (ε = .90). Tukey’s test of additivity confirmed that the data followed an additive
model, F(2, 75) = 0.272, p = .60.
6. Omega squared showed that 31% of the variance in the scores for PBL was attributable to the
time when the scores were evaluated.
7. Mauchly’s chi-square approximation confirmed sphericity, χ2(2) = 3.46, p = .18. Tukey’s test of
additivity revealed that the data followed an additive model, F(2, 75) = 1.3, p = .27.






























8. Omega squared showed that 25% of the variance in the scores for using data to improve
instruction was attributable to the timing of the surveys, which suggests that coordinators
understood how this was important to their job responsibilities and that this was maintained a
year later.
9. Mauchly’s chi-square approximation confirmed that sphericity was obtained, χ2(2) = 2.38, p =
.30. Tukey’s test of additivity was violated, F(2, 75) = 4.25, p = .04.
10. Mauchly’s chi-square approximation revealed that sphericity was obtained, χ2(2) = 5.09, p =
.08. Tukey’s test of additivity evidenced that the data followed an additive model, F(1, 75) =
1.04, p = .31.
11. Omega squared showed that 45% of the variance in the scores for strategic planning was
attributable to the timing of the surveys.
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